Association of multidrug resistance-associated protein 2 single nucleotide polymorphism rs12762549 with the basal plasma levels of phase II metabolites of isoflavonoids in healthy Japanese individuals.
Multidrug resistance-associated protein 2 (MRP2; ABCC2) is an ATP-binding cassette transporter that mediates the efflux of anionic drugs and phase II metabolites. Our aim was to elucidate the impact of a single nucleotide polymorphism, rs12762549 (G>C), on the in-vivo activity of MRP2. Plasma specimens collected from 18 healthy volunteers were subjected to an untargeted metabolomic analysis using liquid chromatography-mass spectrometry. The role of MRP2 in the disposition of substances of interest was then examined in vivo in Mrp2-deficient mutant rats (Eisai hyperbilirubinemic rats; EHBRs) and in vitro in human MRP2-expressing membrane vesicles. A multivariate analysis model using liquid chromatography-mass spectrometry data sets successfully differentiated the GG and the CC genotypes of rs12762549. The C allele is associated with the basal plasma levels of the five phase II metabolites of genistein and dihydrogenistein. Such phase II metabolites were also accumulated in EHBR, compared with normal rats, partly because of the reduced biliary excretion. Following oral administration of genistein and daidzein, the plasma concentrations of total genistein and total daidzein, which were mainly accounted for by sulfoglucuronide conjugates, were markedly higher in EHBR than in normal rats. ATP-dependent uptake of sulfoglucuronides and glucuronides of the isoflavonoids was observed only in MRP2-expressing membrane vesicles. MRP2 plays a significant role in preventing the accumulation of phase II metabolites of isoflavonoids. The rs12762549 is associated with an interindividual difference in the plasma levels of MRP2 substrates, phase II metabolites of isoflavonoids, suggesting that this single nucleotide polymorphism is associated with variations in in-vivo MRP2 activity.